Identification of two molecular forms of (Na+,K+)-ATPase in rat adipocytes. Relation to insulin stimulation of the enzyme.
Two molecular forms of the (Na+,K+)-ATPase catalytic subunit have been identified in rat adipocyte plasma membranes using immunological techniques. The similarity between these two forms and those in brain (Sweadner, K. J. (1979) J. Biol. Chem. 254, 6060-6067) led us to use the same nomenclature: alpha and alpha(+). The K0.5 values of each form for ouabain (determined by inhibition of phosphorylation of the enzyme from [gamma-32P]ATP) were 3 X 10(-7)M for alpha(+) and 1 X 10(-5)M for alpha. These numbers correlate well with the K0.5 values for the two ouabain-inhibitable components of 86Rb+/K+ pumping in intact cells (1 X 10(-7) M and 4 X 10(-5)M). Quantitation of the Na+ pumps in plasma membranes demonstrated a total of 11.5 +/- 0.2 pmol/mg of membrane protein, of which 8.5 +/- 0.3 pmol/mg, or 75%, was alpha(+). Insulin stimulation of 86Rb+/K+ uptake in rat adipocytes was abolished by ouabain at a concentration sufficient to inhibit only alpha(+)(2-5 X 10(-6)M). Immunological techniques and ouabain inhibition of catalytic labeling of the enzyme from [gamma-32P]ATP demonstrated that alpha(+) was present in skeletal muscle membranes as well as in adipocyte membranes, but was absent from liver membranes. Since insulin stimulates increased Na+ pump activity in adipose and muscle tissue but not in liver, there is a correlation between hormonal regulation of (Na+,K+)-ATPase and the presence of alpha(+). We propose that alpha(+) is the hormonally-sensitive version of the enzyme.